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(q5-C5H5)2Zr(CI)P(SiMe3)(Ar) and two isomers of composition (q5-C5H4Me) + H[q5-C5H3Me(PAr)J, respectively, the In a series of elegant studies, Mathey et al. 1 have demonstrated the viability of transient terminal phosphinidene complexes in the vapour phase. However, to date these interesting species have eluded isolation. Since several multiply-bonded phosphorus compounds have been stabilised kinetically,2 we were prompted to employ the bulky group strategy in an attempt to produce an isolable terminal phosphinidene complex.
Treatment of (q5-C5H5)2ZrC12 with an equimolar quantity of ArP(Li)(SiMe3) in E t 2 0 solution at O'C, followed by solvent removal, n-hexane extraction, and crystallisation, resulted in an 85% yield of red (q5-c5H5)2-Zr(C1)P(SiMe3)(Ar), (1) (31P n.m.r., +156 p.p.m.). The constitution of (1) was established by 70 eV electron impact mass spectrometry ( M + , mlz 604), and the structure was elucidated by X-ray diffraction. 'f The terminal phosphido unit functions as a three-electron donor as evidenced by the trigonal planar geometry at phosphorus (Figure 1 Important bond lengths (A) and angles (") are as follows: P-C (1) 1.877( 12), P-CP(7) 1.780( 15), P-W 2.583(4), W-CP(7) 2.196(11); W-P-CP(7) 56.9(4), P-CP (7) We attribute this to the halogenophilicity of Zr and possibly to the reluctance of an RP moiety to serve as a four-electron donor. We therefore turned our attention to more electronrich organometallic fragments. Treatment of (715=C5H4-Me)2WC12 with ArP(Li)(SiMe3), as described above for (l), resulted in a 62% yield of (2), a material of composition C30H43PW [high resolution mass spectrum, calcd. (1*2W isotope) 616.2584; found, 616.25721. A second material of the same composition, (3), was isolated in 15% yield after subjecting the mother liquor to column chromatography (silica gel/n-hexane) followed by recrystallisation from n-hexane. Both compounds exhibit a peak at 6 -12.31 in the 'H n.m.r.0 and absorption between 2335 and 2360 cm-1 in the i.r. spectra, thus indicating the presence of a W-H bond. The observation that the 31P n.m.r. chemical shifts of (2) (+83 p.p.m.) and (3) (+90 p.p.m.) are close implies similar structures for these compounds. Moreover, these chemical shifts and the 31P-183W coupling constants (-11 Hz) are not indicative of phosphorus-tungsten multiple bonding.4 An X-ray crystal determination? revealed that (2) and (3) are, in fact, structural isomers of the terminal phosphinidene complex, ( V~-C~H~M~)~W = P A~,
. 7 The phosphorus-cyclopentadienyl nng attachments are indicated by the P-C(7) distance of 1.780(15) 8, in (2) (Figure 2 ) and the P-C(8) distance of 1.805(9) 8, in (3). Both compounds exhibit highly pyramidal phosphorus geometries, the sums of angles at this centre being 269.1 and 265.9" in (2) and (3), respectively. The phosphorustungsten bond lengths of 2.583(4) 8, in (2) and 2.582(2) 8, in (3) are consistent with a bond order of unity. The isolation of (1) suggests that the reaction of ( Y S -C~H~M~)~W C~~ with ArP(Li)(SiMe3) proceeds via ( T~W~H~M~)~W ( C1)P-(SiMe3)(Ar), which loses Me3SiCI to afford (4) (Scheme 1). In turn, the conversion of (4) into a mixture of (2) and (3) can be considered to result from insertion of the two-co-ordinate phosphorus atom of (4) into the appropriate C5H4Me ring C-H bond, followed by a 1,2 migration of H from phosphorus to tungsten. Labelling studies will, however, be necessary to establish that, in fact, the tungsten hydride originates from one of the MeC5H4 rings.
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